Broad membership
To date, more than 75 countries, intergovernmental organizations, and major groups have joined the IPSDMR. The Partnership is committed to mountain-specific goals of the WSSD, with the aims of sharing knowledge and experience and promoting cooperation among its members. The First Global Meeting took place at the invitation of the Italian Government and featured participants from every part of the world. The Meeting commenced with a dinner in Verona on 4 October, followed by 2 days of plenary sessions and debate in Merano. Key opening statements and remarks were delivered on the first day by the Italian Minister of Foreign Affairs, the Italian Minister of Regional Affairs, the Deputy Director-General of FAO, and the Deputy Director-General of the Swiss Agency for Development and Cooperation (SDC). This was followed by remarks by speakers from mountain organizations, which terminated the first day's plenary session. Several representatives of governments and nongovernmental organizations participated in the debate session following the plenary session, to complete the first day's work.
Exploring the structure and themes of the IPSDMR
The plenary session on the second day opened with a keynote address by Gabriel Campbell, DirectorGeneral of the International Centre for Integrated Mountain Development (ICIMOD) and Chairperson of the MF. Gabriel Campbell enumerated the key questions facing the new Partnership, including practices and procedures, structure, equality of treatment among partners, and assurance of adequate attention to the poor in mountain regions. He then summarized the results of the e-conference held in April 2003 to gather input from Partnership members. One important theme in this respect was the possibility of establishing goals similar to the UN Millennium Goals (cutting poverty in mountain areas by one half, providing payment for environmental services in mountains, ensuring greater upstreamdownstream equity, etc.). This presentation was followed by speakers representing, among others, the Government of Peru, the United Nations Educational, Scientific, and Cultural Organization (UNESCO), the United Nations Convention to Combat Desertification (UNCCD), the Consortium for the Sustainable Development of the Andean Ecoregion (CONDESAN), and the Mountain Environment Protection Society of Iran. In addition, Afghan Environment Minister Ahmad Nuristani made a plea for development work in his war-torn country. This cross-section of organizations and points of view inspired numerous interventions from the floor, which were delivered in the followup debate session.
The final plenary session consisted of a Chairman's summary given by Gabriel Campbell, a brief debate, and a final Adoption of Conference Conclusions. In his Chairman's summary, Gabriel Campbell proposed that the Partnership should consider the following themes as truly appropriate for its attention:
• Poverty.
• Conflict.
• Biodiversity.
• Culture.
• Indigenous knowledge.
• Payment for services in mountain regions.
He raised the question of whether targets per se are desirable, and he pointed out that building on the wealth of available skills in the Partnership, addressing poverty, promoting North-South exchange to deliver benefits to and communicate with local people, fostering research for development, and monitoring and propagating success stories were all activities that would support WSSD goals.
The Conference Conclusions adopted at the end of the conference reaffirmed commitment to the 
Intergovernmental action to protect forests in Europe
Four conferences of the European Ministers of Forestry have addressed the role of forests as an important economic factor to date, stressing their significant contribution in protecting human settlements and infrastructure against natural hazards and providing benefits such as recreation and preservation of ecological diversity. They also focused on protection of the forest heritage. The First Ministerial Conference on the Protection of the Forests in Europe took place in December 1990 in Strasbourg, France, as a common initiative of France and Finland. Because of concern about "forest dieback," cross-border protection of European forests was discussed for the first time at the ministerial level.
The ministers responsible for forestry committed themselves to technical and scientific cooperation and signed a declaration of principles and Strasbourg Resolutions S1-S6. This initiated the PanEuropean Process for the Protection of the Forests, continued in Helsinki, Finland, in 1993, with the outcome of the debate laid down in Resolutions H1-H4, taking into consideration measures agreed to at the UN Earth Summit in Rio de Janeiro, Brazil. Within the framework of the Third Ministerial Conference, which took place in June 1998 in Lisbon, Portugal, a General Declaration was adopted, and Resolutions L1 and L2 were signed. Europe has thus reinforced its willingness to promote and safeguard the various ecological, economic, cultural, and social benefits of forests on a sustainable basis.
A 
Reviewing research and research needs in Austria
The Austrian Federal Ministry of Agriculture, Forestry, Environment and Water Management entrusted the Federal Office and Research Centre for Forests with the compilation of research results and research needs relating to the theme of the workshop in Vienna, taking into account two of the topics formulated in part I/10 of Resolution S4:
• Determination of geographical units by identifying and studying all environmental factors. • Production of ecological maps at the valley and catchment level, including data on environment and risks.
The sustainability of mountain forests can be evaluated using standardized methods applied to an entire national territory and within regional studies. The state of knowledge of risk factors and necessary steps to be taken to improve understanding of the economic and ecological interactions is the basis of further national and international cooperation in the fields of science and policy.
Austrian knowledge that may contribute to sustainable management of forest ecosystems at the European level as well as to adaptation of mountain forest management to new environmental conditions is briefly summarized below. This overview was prepared in cooperation with the Institute of Silviculture of the University of Agricultural Sciences in Vienna. Mountain forests are defined as forests in the montane and subalpine zones of the Alps, in accordance with COST Action E3 (COST: European Cooperation in the field of Scientific and Technical Research) on the role of forests in protecting rural mountain areas.
Determination of geographical units by identifying and studying all environmental factors
Classification according to "forest growth areas and altitudinal levels" (Kilian et al 1994) , "criteria of naturalness" (Koch 1999), and "key functions of forests" (Bundesministerium für Land-und Forstwirtschaft 1999) constitutes a planning instrument and is the basis for economic development, landscape and environmental planning, conservation, and forest policy decisions and measures at the national and federal levels. The following research needs were identified:
• Refinement of growth area classification-especially for sensitive regions at a scale between 1:10,000 and 1:50,000-as a basis for environmentally sound planning and designing of corresponding management and protection measures.
• Establishment of a map or a manual of the potentially natural forest communities (PNFC) in Austria. A compilation of all existing maps and their transfer into a useful forest association nomenclature, as well as the development of methods for the production of PNFC maps from available local information (eg, hemeroby study, Austrian Forest Inventory, natural forest reserves, Austrian Forest Soil Survey) using geographic information system technology.
• Identification of Austrian torrent catchment areas according to a unified classification.
Production of ecological maps at the valley and catchment level including data on environment and risks political measures and scientific activities. The following research needs were identified:
• Refinement of the maps showing critical levels and critical loads for regional assessment.
• Risk assessment of N-input, concerning drinking water resources and transit regulations.
• Modeling of risk due to climate change for the main tree species in Austria.
• Establishment of limiting values
for heavy-metal content in forest soils. 
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Characteristics of forests in the spruce vegetation zone
The Slovak Republic is one of the most forested countries in Europe. Forest covers about 20,000 km 2 (41%) of the total area of the country, a substantial part of which is occupied by the mountains of the Carpathian Arch (highest peak: Gerlachovsky Peak, 2655 m). Forests in Slovakia have commercial functions as well as functions of benefit to the public: timber production, water management, soil erosion control, avalanche control, nature conservation, tourism, and aesthetic value. Many rivers that are important for neighboring countries spring from the Slovak mountains; Slovakia is therefore sometimes called the roof of Central Europe. All forest ecosystems found in the spruce vegetation zone are protective forests. The most important forest ecosystem in terms of benefit to the public is spruce forests, located at an altitude of 1250-1550 m in the so-called spruce vegetation zone (SVZ) . In this zone, total annual precipitation ranges between 1000 and 1300 mm, mean annual temperature ranges between 2˚C and 4˚C, and the vegetation period lasts 70-100 days. The SVZ forests cover about 40,000 ha or 2% of the total forest area and are located in the central and northern parts of the country, some of them in national parks.
The original SVZ forests were made up mostly of sparse stands or groups of trees with Norway spruce as a dominant species. Some forests also have European larch, Euro- 
Main problems in the SVZ
Research into forest ecosystems in the SVZ (also referred to as highmountain forests) has mainly focused on the decreasing health of trees. Monitoring of forest health in certain areas within the SVZ showed that about 90% of SVZ forest can be considered to be affected by air pollution. The typical situation involves a low air pollution level, with existing growth conditions allowing spruce trees to survive about 60 more years. A rise in ozone concentration with altitude has been proven within the SVZ. Furthermore, a significant decrease of soil pH values was recorded (0.5-1.0 unit since the 1960s). Although sulfur and nitrogen emissions were considerably reduced during the past decade, these substances are still accumulated in the soils. Another negative ecological factor significantly influencing the health of high-mountain forests, especially in the last 2 decades, is unfavorable climatic conditions (lack or unsuitable distribution of annual precipitation, temperature extremes, etc). Formerly, the Slovak high-mountain forests were considered to have sufficient precipitation and favorable soil moisture. However, recent studies showed a dramatic change in the water regime in mountain forest soils, especially in sparse spruce stands. Soil acidification and lack of soil moisture are considered the most negative factors-worsening, or on some sites even disabling, natural regeneration of high-mountain forests.
In addition, these forests have been seriously damaged by storms. Trees damaged by wind or physiologically weakened by climatic extremes create favorable conditions for bark beetle outbreaks. Whereas in the past such outbreaks occurred only up to 1000 m, presently this limit is at 1300 m and in certain areas even at the timberline. All these factors cause weakening or even collapse of forest ecosystems. Forest stands become sparse and fragmented. This phenomenon is most evident on mountain ridges at 1300-1600 m.
Recent research efforts
Studies located mainly in the Tatra National Park (Figure 1 ) have explored the possibilities of restoration (through reforestation) of mountain pine stands that had been reduced by livestock grazing in previous centuries. Further research has focused on reclamation measures such as liming and fertilizing in spruce forests weakened by air pollution or other agents. Since 1999, a 4-year research project at the Zvolen Forest Research Institute has been studying methods for high-mountain forest management based on principles of sustainable development. The project is financed by the Slovak Ministry of Agriculture and is the largest project in the history of Slovak forestry.
FIGURE 1
The Tatra National Park has many natural mountain pine stands and abundant glacial lakes (here, Popradske Lake). (Photo by Bohdan Konôpka)
Main outputs of the Zvolen research project
Until now, the project has consisted of 6 subprojects on the following topics:
• Ecological change in forest environments and its influence on the functional potential of highmountain forests.
• Silvicultural methods in highmountain forests based on principles of sustainable development.
• Protection of high-mountain forests against main kinds of harmful agents.
• Research on and development of methods, techniques, and technologies for silviculture and harvesting in high-mountain forests.
• Efficient management of highmountain forests.
• Planning and management in high-mountain forests using ecological approaches.
The results from the first 5 subprojects have been synthesized and used to elaborate planning and management principles for highmountain forests (ie, the sixth subproject), covering the following issues: basic management decisions, desired tree species composition, desired stand structure, target stocking, and management principles.
Basic management decisions
Basic decisions in the Slovak forest management practice concern forest category (commercial, protective, special purposes), silvicultural system (clear-cutting, shelterwood, selective cutting), rotation, and regeneration period. Basic decisions were elaborated for 3 classesprimeval, natural, and man-made forests-that reflect the intensity of human influence on the forest ecosystems (Table 1) .
Desired tree species composition
Both in the original (primeval) and in current high-mountain forests, Norway spruce is the dominant species. It tolerates the harsh living conditions in the SVZ better than all other species. Other species have been proposed depending on the site and climatic conditions, with the main aim of ensuring the forests' public-benefit functions.
Desired stand structure
The threshold values of selected indicators for desired stand structure were derived from data collected on research plots classified in the first class (primeval forest). They characterize the most original SVZ forest stands and were therefore considered as a benchmark for the desired stand structure. Primeval forests have 3 development stagesgrowth, maturity, and declinecharacterized by adjusted average values of the following indicators: degree of diameter dispersion (to assess tree diameter variability); share of canopy level (to assess tree height variability); ratio between crown length and tree height, and tree height and tree diameter; and mosaic of stand clusters.
However, it will not be possible to reach the desired stand structure even in the next generation because of large areas of artificially formed stands where management has been neglected. The characteristics of a realistic target stand structure were therefore derived from the data representing the second degree of naturalness (natural forest).
Target stocking
Target stocking was derived on the basis of an original procedure that takes into account requirements related to soil and water protection, stability, and natural regeneration. Relationships between stocking, indicators of stability, and preconditions for natural regeneration were analyzed. Combining these aspects, the value of 0.7 (0.6 at the upper forest limit) proved optimal for stand stocking.
Management principles
In a large area of the SVZ the objective of forest management is restoration, improvement, or maintenance of the forest's self-regulating abilities. To achieve this goal, functionally effective stand structures need to be formed. The more the stand structure approaches the status of primeval or natural forests, the better these forests are able to develop through internal self-regulating processes. Restoration or improvement of the self-regulating abilities of these forests also has great economic significance: the higher the forest's self-regulating ability, the fewer the management interventions that will be needed and the more effective the performance of forests' public-benefit functions. 
Recommendations
With this in mind, we propose to plan and carry out any measures in these forests only on the basis of their actual "naturalness" class, which has to be the decisive criterion for determining the urgency of proposed measures. Additional criteria should include an assessment of static stability, natural regeneration, health condition, and stocking, as an indicator of fulfillment of ecological functions (mainly soil and water protection). Basically, it can be stated that the forest stands classified in the first "naturalness" class can be left as is. In such stands, natural regeneration usually fully corresponds to the actual stand structure, and both static stability and health condition are excellent. Forest stands that do not meet these criteria-mostly man-made, even-aged, vertically and horizontally little-differentiated forests, but also natural forests with various development stages whose natural regeneration ability is insufficient-require concrete measures. These measures can be classified according to the degree of urgency, based on the forest's actual status.
Perspectives for the future
Better management of high-mountain forests will require building a comprehensive net of forestry roads that are ecologically adapted to the terrain. It will be necessary to adapt all forestry activities in high-mountain forests to ecological standards and to introduce the most recent techniques and technologies. Clearcutting is forbidden in the SVZ and has been fully replaced by shelterwood and selection systems. On sites with deteriorated soils, recovery measures such as area-wide application of dolomitic limestone by airplane or helicopter, addition of dolomitic limestone and NPK fertilizers in holes, or application of mulching cloths when planting will create suitable growth conditions for subsequent forest stands.
Generally, natural regeneration is preferable (Figure 2 ). However, on certain sites tree species diversity will be enhanced by planting desired tree species. Mixed stands (especially of Norway spruce, European beech, silver fir, Scots pine, sycamore maple, European larch, and mountain ash) will gradually substitute pure spruce plantations, thus enhancing the ecological stability of the forests (including resistance to ongoing climatic change). The health status of forests and occurrence of harmful agents will continue to be monitored. In the field of forest protection, preventive methods will be given preference over suppressive methods. 
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Senior Academic Programme Officer, Environment and Sustainable Development, The United Nations University, 5-53-70 Jingumae, Shibuya-ku, Tokyo 150-8925, Japan. jansky@hq.unu.edu FIGURE 2 Natural regeneration in high-mountain spruce stands often occurs only on partly decomposed wood containing sufficient water and nutrients and is therefore a slow process. (Photo by Bohdan Konôpka)
Conserving biodiversity: a global priority
Biodiversity is a global endowment of nature. Conservation of biodiversity includes all species of plants, animals and other organisms, the range of genetic stocks within each species, and ecosystem diversity. Food, many types of medicine, and industrial products are provided by the biological resources that are the basis of life on Earth. The value of the Earth's biological resources can be broadly classified as direct and indirect. Consumptive and productive uses are direct values, whereas nonconsumptive uses and options for the future constitute indirect values. One of the most fundamental direct benefits of biological resources is in providing the world's food. Wild species have also provided many of our medicines.
Ensuring conservation of biodiversity is one of humankind's important global responsibilities. Consequently, biodiversity has become a growing concern of central significance to all sectors of society. In Chapter 13 of Agenda 21, adopted at the United Nations Conference on Environment and Development (UNCED 1992), mountains are defined as "storehouses of biological diversity and endangered species." This great wealth of biological diversity is attributed to the wide variety of environments in the mountains, particularly the Himalayas.
Hence, UNCED gave biodiversity an important place on the agenda. Over 150 states have now signed the Convention on Biological Diversity (CBD), which entered into force at the end of 1993. By 1994, several countries from Asia and Pacific had ratified the Convention. Nepal was the 34th nation in the world and the 14th nation in the then Asia-Pacific region to ratify the Convention, on 23 November 1993. The Convention is a framework agreement that allows individual countries to determine how most of its provisions are to be implemented.
Human beings use the environment heavily. Projected population growth and economic activity will mean loss of biodiversity at a greater rate. Although biological resources are renewable, their overuse is usually associated with loss of biodiversity. Among the major threats are overexploitation of forest and vegetation resources for fuel, fodder, manure, grazing, fishing and hunting, expansion of agricultural land for an ever-increasing population, and the practice of slash-and-burn agriculture in mountain regions.
Biological resources are deteriorating rapidly throughout the world, primarily because of unsustainable approaches used in human activities, leading to the following changes and potential impacts:
• A decline in biological diversity, as evidenced by accelerating extinction of species and the destruction, modification, and fragmentation of habitats and ecosystems at all scales.
• A decline in the health and functioning of ecosystems, as evidenced by biodiversity loss, degradation of air and water quality, and loss of soil.
• A decline in the quality of human life, as evidenced by increasing world poverty, disparities of wealth, and particularly conflicts over natural resources. • There is a need for habitat mapping using geographic information systems and global positioning system techniques.
• There is a lack of appropriate teaching curricula and infrastructure and research capabilities in the area of biotechnology to assign and use biodiversity for the betterment of society.
As a result, the conference passed a series of resolutions in the ICHB-2003 Declaration. • Realizing the rapid depletion of biological resources and the indigenous knowledge system (IKS), this conference strongly recommends the meaningful participatory biodiversity conservation approach based on indigenous knowledge.
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• Realizing that mountain ecosystems are fragile and unique repositories of immense biological and cultural diversity, this conference recommends that the international community pay special attention to the conservation and sustainable development of these mountain ecosystems and cultural landscapes.
• Recognizing the lack of coordination and communication among the scientific community and institutions involved in Himalayan biodiversity conservation, this conference strongly recommends the establishment of institutionalized networking among policymakers, scientists/researchers, and institutions.
• This conference strongly recommends that the World Trade Organization respect the CBD, particularly by protecting the rights of the communities and farmers who are the true custodians of biological diversity. • This conference opposes the extension of an intellectual property rights (IPR) regime specifically patenting life forms and genetic processes, which are the creation of millions of years of natural evolutionary processes.
